ABSTRACT
Introduction
Hutton Institute, Dundee, UK. It was a sandy loam, which comprised of 71% sand, 19% silt 126 and 10% clay contents (Loades et al. 2013) . The soil (sieved < 10 mm; water content 0.15 127 g/g) was dynamically compacted in five layers in pots to obtain an initial dry density of 1200 128 kg m -3 . The soil packed at this density had a water content at field capacity (5 kPa suction) 129 equal to 0.25 g g -1 and 0.08 g g -1 at the permanent wilting point (1500 kPa suction). After soil compaction and transplantation, each planted pot was irrigated depending on the season and 131 glasshouse temperature. No fertilizer was added to all planted pots.
132 Table 1 subsamples of the root system (10% of root system by weight) were scanned using WinRhizo 
Measurements of root biomechanical properties

148
Six months after transplanting, three replicates of planted pots per species were used to 149 measure the root biomechanical properties, including tensile strength and Young's modulus.
150
Root systems were washed free from soil using the identical procedures described above.
151
Then, all root samples were stored at 5 °C in sealed plastic bags with moist blotting paper and 152 subsequently tested for their bio-mechanical properties within three days after root washing 
170
where F is the applied force; Lo is the initial length of the root sample before testing; and ΔL 171 is the change in root length (De Baets et al. 2008; Loades et al. 2013 roots with diameters larger than 1 mm constituted less than 10% of the total root length. 
Root tensile strength of different species
290
The average root tensile strength differed significantly between species ( Fig. 2A) 
Strength-diameter relationships
310
Our results have highlighted that the relationships between root tensile strength and root 311 diameter do not necessarily follow the commonly-quoted negative power law model (Fig. 1) .
which is very sensitive to uncertainly in diameter measurement (Eqns (2) and (3)). Root 430 diameter depends strongly on root water status (Huck et al. 1970; Watson et al. 1997; 431 Carminati et al. 2009; Carminati et al. 2013 ). In our experiment on the relationships between 432 root water status and diameter for C. scoparius, root diameter showed a 30% diameter 433 decrease as compare with the initial diameter (Fig. 3A) . In particular, a large diameter 434 decrease took place when the root water potential dropped below the permanent wilting point 
